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1. INTRODUCTION

1.1 Background

The California Energy Commission (CEC) issued a license for Northern California
Power Agency’s (NCPA’s) Lodi Energy Center (LEC) Project on April 21, 2010. The
LEC Project is a nominal 296-megawatt (MW) combined-cycle power plant located in
the City of Lodi. The LEC is located on an approximately 4.4-acre parcel adjacent to the
City of Lodi’s White Slough Water Pollution Control Facility (WPCF) to the east,
treatment and holding ponds associated with the WPCF to the north, the existing 49-MW
NCPA Combustion Turbine Project #2 (STIG plant) to the west, and the San Joaquin
County Mosquito and Vector Control facility to the south. The project site is on land
owned and incorporated by the City of Lodi and is approximately 6 miles west of the
Lodi city center.

The CEC Compliance Project Manager (CPM) issued a letter authorizing the start of
construction activities on July 14, 2010. Construction was initiated by the LEC project
construction contractor, ARB, Inc., in late August 2010. Commercial operations for the
plant began in November 2012.

The purpose of this petition is to request an amendment to the LEC license Condition of
Certification AQ-25 to modify the one-hour CO limit for the natural gas-fired combustion
turbine generator during start-up and shutdown periods and to allow for combustor tuning
activities. During startups, CO emissions are elevated above normal, controlled levels
while the gas turbine is being brought up to full load and the oxidation catalyst emissions
control system becomes fully effective. When the LEC gas turbine was originally
permitted, the CO emission rate during startup was estimated based on startup data from
other, similar gas turbines. However, NCPA has found that under certain conditions (for
example, very low ambient temperatures, or after the gas turbine has been shut down for
many hours), low-load CO emissions are higher than expected and the oxidation catalyst
takes longer than expected to reach full control efficiency. Therefore, CO emissions
during some startups are higher than anticipated and are elevated longer than was
expected when NCPA received the Final Decision for the LEC in April 2010. Asa
result, the gas turbine cannot consistently comply with the current hourly CO limit that is
applicable during startup.

In addition, NCPA has become aware of the need to perform periodic tuning activities on
the gas turbine combustor. These tuning operations may require operation of the turbine



at low loads, and during these low-load tuning operations, gas turbine CO and NOx
emissions are expected to exceed the routine operation hourly and daily limits.

An application for amendment has been submitted to the San Joaquin Valley Air
Pollution Control District, and is provided as Attachment A.

1.2 Description of Proposed Amendment

The CEC Final Decision (08-AFC-10) approved an hourly CO emission limit of 900 Ib/hr
during start-up and shutdown periods (Condition AQ-25). This limit was proposed by
NCPA based on information available at that time. However, experience with cold
temperature gas turbine start-ups and startups after longer gas turbine down times
indicates that CO emissions can be as high as 1,207 Ib/hr during a cold startup. After
discussion with the District permit engineer, NCPA has added a compliance margin of
25% to this highest measured emission rate to ensure future compliance. Consequently,
NCPA is proposing to modify condition AQ-25 to allow CO emissions of up to 1,500
Ib/hr during start-up and shutdown periods.

In this amendment, NCPA is also proposing changes to conditions AQ-26, 27, 28, 29, 32,
and 33 to define and limit combustor tuning activities and to provide that the higher
emissions limits applicable to startup and shutdown periods also apply during combustor
tuning periods.

1.3 Necessity of Proposed Change

Sections 1769 (a)(1)(B) and 1769 (a)(1)(C) of the CEC Siting Regulations require a
discussion of the necessity for the proposed changes to the Project and a discussion of
whether this modification is based on information that was known by the petitioner
during the certification proceeding. The need for the higher CO emission limit was not
known to NCPA during the CEC licensing process for the LEC Project. NCPA first
became aware of the difficulty of complying with the 900 Ib/hr CO limit during gas
turbine startups in late November, long after the issuance of the CEC Final Decision,
when the gas turbine began to be dispatched regularly.

The original permit application estimates of CO emissions during startup were based on
emissions data collected during the startup of other similar gas turbines. However, the
STG6-5000F “Flex Plant 30” is a new turbine design for which there were no detailed
startup emissions data. Once the plant became operational and began being called upon
to start up under cold morning temperature and/or cold start (that is, after extended
downtime) conditions, it became clear that the 900 Ib/hr limit was overly restrictive. As a
result, NCPA is requesting CEC approval of a modification of Condition of Certification
AQ-25, which includes the one-hour CO emissions limit during start-up and shutdown
periods.



The need for higher emissions limits during combustor tuning periods was also not
known during the certification proceeding. NCPA did not become aware of the potential
need for combustor tuning that would require extended operation at low loads until it
began working with Siemens to address the concerns regarding elevated CO emissions
during startup. Under the current conditions of certification, there is no provision for
short-term elevated emissions under conditions other than commissioning and
startup/shutdown.

NCPA is now aware that after new gas turbine combustor components are installed, the
gas turbine’s fuel system must be tuned periodically, including after major overhauls, to
maintain compliance with manufacturer’s specifications for emissions and combustion
dynamics and to perform combustion and hot gas path inspections. Multiple fuel systems
supply fuel gas to each gas turbine combustor, and the total gas flow is divided among
the fuel systems to minimize NOx and CO production while also minimizing combustor
dynamics and ensuring combustor stability. After gas turbine combustor replacement, a
combustor must be tuned across its load range to achieve the optimal apportionment of
fuel gas at each load point. During these low-load tuning operations, gas turbine CO and
NOXx emissions are expected to exceed the routine operation hourly and daily limits of
conditions AQ-29 and AQ-33, respectively. As part of this modification, NCPA is
proposing to limit tuning activities to 8 hours per tuning event, not to exceed 40 hours in
a calendar year, and to limit tuning emissions to the same levels as startup and shutdown
emissions.

1.4 Summary of Environmental Impacts

Section 1769 (a)(1)(E) of the CEC Siting Regulations requires that an analysis be
conducted to address impacts that the proposed revisions may have on the environment
and proposed measures to mitigate significant adverse impacts. Section 1769 (a)(1)(F)
requires a discussion of the impacts of proposed revisions on the facility’s ability to
comply with applicable laws, ordinances, regulations, and standards (LORS).

The proposed change referenced in this petition will not result in any additional potential
significant impacts beyond those already identified in the original Final Decision.
Section 3 discusses the potential impacts of the proposed changes on the environment, as
well as the proposed revisions’ consistency with LORS.

1.5 Consistency of Amendment with License

Section 1769 (a)(1)(D) of the CEC Siting Regulations requires a discussion of the
consistency of each proposed project revision with the assumptions, rationale, findings,
or other basis of the Final Decision and whether the revision is based on new information
that changes or undermines the bases of the final decision. Also required is an
explanation of why the changes should be permitted.



Consistent with the CEC Siting Regulations Section 1769(a)(1)(A), this section includes
a description of the requested project modifications, as well as the necessity for the
changes. As set forth in the following sections, the proposed revisions do not undermine
the assumptions, rationale, findings, or other basis of the Final Decision for the Project.
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2. DESCRIPTION OF PROJECT CHANGES

2.1 Proposed Changes

Following approval of the LEC Project by the CEC and in conjunction with construction
activities, NCPA moved forward with commissioning activities, and was on-line and
producing power in November 2012. Data collected from this unit since its start-up, and
experience with cold temperature gas turbine start-ups and startups after longer gas
turbine down times, indicate that CO emissions can be as high as 1,207 Ib/hr during a
cold startup. As discussed in greater detail below, this information shows that the current
one-hour CO limit during start-up and shutdown periods is overly restrictive, and must be
revised in order to allow the gas turbine to operate in compliance with the facility
conditions of certification. In addition, NCPA has become aware of the need to perform
periodic combustor tuning that may require extended low-load operation of the gas
turbine under conditions that would make it impossible to comply with currently
permitted NOx and CO emission rates.

2.2 Necessity of Proposed Changes

Sections 1769 (a)(1)(B) and 1769 (a)(1)(C) of the CEC Siting Regulations require a
discussion of the necessity for the proposed changes to the Project and whether this
modification is based on information that was known by the petitioner during the
certification proceeding. During the licensing process, NCPA proposed hourly CO
emission limit during start-up and shutdown periods of 900 Ibs/hr based on information
that was available at that time; the STG6-5000F “Flex Plant 30” is a new turbine design
for which no detailed startup emissions data existed at the time of licensing. However,
once the plant became operational and began being called upon to start-up under cold
morning temperature and/or cold start (that is, after extended downtime) conditions, it
became clear that the 900 Ib/hr limit was not feasible on a regular basis, and would
prevent efficient operation of the turbine.

NCPA has attempted to comply with the hourly CO limit during start-up periods by
starting up the gas turbine as quickly as possible, thereby minimizing operation in the low
load range where CO emissions are elevated. When CO emissions approach the hourly
limit and the CO emission rate remains high, the operators may abort the start-up to avoid
producing additional CO emissions and violating the hourly limit. However, this is not
an adequate approach to compliance for several reasons. First, the gas turbine cannot be
shut down immediately after the decision to abort the startup is made, so it continues to



emit CO following the operators’ action to terminate the startup. As a result, the hourly
limit is sometimes exceeded despite the operators’ actions. Second, CO emissions are
higher overall when this occurs because the startup must be reattempted in the following
clock hour, resulting in a second hour of elevated CO emissions during startup. In
addition, excessive startups produce additional wear on the gas turbine.

The gas turbine combustor was tuned during the commissioning period. However, the
focus at that time was on minimizing low-load NOx emissions. Siemens may be able to
perform additional tuning to improve low-load CO emissions performance as well, and
this tuning could be beneficial in reducing CO emissions during gas turbine startups. In
addition, the gas turbine’s fuel system must be tuned periodically, including after major
overhauls, to maintain compliance with manufacturer’s specifications for emissions and
combustion dynamics and to perform combustion and hot gas path inspections. Multiple
fuel systems supply fuel gas to each gas turbine combustor, and the total gas flow is
divided among the fuel systems to minimize NOx and CO production while also
minimizing combustor dynamics and ensuring combustor stability. After gas turbine
combustor replacement, a combustor must be tuned across its load range to achieve the
optimal apportionment of fuel gas at each load point. During these low-load tuning
operations, gas turbine CO and NOx emissions are expected to exceed the routine
operation hourly and daily limits. Without provisions for higher hourly and daily NOx
and CO emissions during combustor tuning periods, NCPA would be unable to perform
tuning activities that are a necessary part of gas turbine maintenance and are required for
efficient gas turbine operation.
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3. ENVIRONMENTAL ANALYSIS OF THE PROJECT CHANGES

NCPA has reviewed the modifications proposed herein to determine whether the changes
will result in any environmental impacts that were not originally analyzed by the CEC
when it approved the Project in April 2010.

The revised hourly CO during startup and shutdown periods will not result in increases in
maximum daily, quarterly, or annual CO emissions, and no changes in those permitted
limits are being requested. Similarly, extending the higher hourly and daily startup and
shutdown emission limits to combustor tuning activities will not increase maximum
daily, quarterly, or annual emissions from the facility because the overall daily, quarterly
and annual emissions limits are unaffected by the proposed amendment.

3.1 Subject Matter Unaffected by the Project Changes

The following disciplines will not be affected by the proposed changes in this amendment
and are not addressed below: Biology, Soils, Geologic Resources and Hazards,
Hazardous Materials Management, Land Use, Noise and Vibration, Paleontologic
Resources, Public Health, Socioeconomics, Traffic and Transportation, Visual Resources,
Waste Management, Water Resources, and Worker Safety and Fire Protection.

3.2 Air Quality

The change in the permitted one-hour CO limit during startup and shutdown periods and
the extension of the hourly and daily startup and shutdown emission limits to combustor
tuning activities are not expected to have any significant impact on air quality, and no
LORS will change as a result of the proposed permit change.

The requested hourly CO limit during startup, shutdown and combustor tuning periods is
1,500 Ib/hr, compared with the permitted limit of 900 Ib/hr. No increases in daily,
quarterly, or annual CO emission limits are being requested, and CO modeling results
indicate no exceedances of the state or federal Ambient Air Quality Standards at the
higher emission rate.



3.2.1 Mitigation

NCPA will continue to minimize the amount of time that the gas turbine operates with
elevated CO emissions by achieving startups as quickly as possible, and is proposing to
limit combustor tuning periods to a maximum of 8 hours per day and 40 hours per year.
NCPA is also consulting with Siemens regarding additional actions, including low-load
tuning of the gas turbine in an attempt to reduce CO emissions at low loads (between 0
and 25% of rated load), that may be effective in reducing overall emissions during
startup.
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4. PROPOSED MODIFICATIONS TO THE CONDITIONS OF
CERTIFICATION

Consistent with the requirements of the CEC Siting Regulations Section 1769 (a)(1)(A),
this section addresses the proposed modifications to the Project’s Conditions of
Certification.

NCPA has filed an application with the SJIVAPCD for a modification to the facility
authority to construct (ATC). The proposed modification would change Conditions 25,
26, 27, 28, 29, 32, and 33 of the ATC. NCPA is requesting conforming changes to
Condition of Certification AQ-25, 26, 27, 28, 29, 32, and 33 in the CEC Final Decision.
The proposed revisions to these Conditions of Certification are presented below.

AQ-25 During start-up, anrd shutdown and combustor tuning periods, the emissions
shall not exceed any of the following limits: NOx (as NO,) — 160.00 Ib/hr;
CO —900:00 1500.00 Ib/hr; VOC (as methane) — 16.00 Ib/hr; PM10 - 9.00
Ib/hr; SOx (as SO;) — 6.10 Ib/hr; or NH3 — 28.76 Ib/hr. [District Rule 2201]

Verification: A summary of significant operation and maintenance events and

monitoring records required shall be included in the quarterly operation report (AQ-
SCS8).

AQ-26 Start-up is defined as the period of time during which a unit is brought from
a shutdown status to its operating temperature and pressure, including the
time required by the unit's emission control system to reach full operation.
Shutdown is defined as the period of time during which a unit is taken from
an operational to a non-operational status ending when the fuel supply to the
unit is completely turned off. [District Rule 4703, 3.26, 3.29]

Verification: No verification necessary.

anﬁ—&eemple&ely—twned—eﬁ—[&stnet#&e#@%%—%} Combustor tunmq

periods are any periods, not to exceed 8 hours in any calendar day or 40
hours in any calendar year, when combustor tuning activities are taking
place. Combustor tuning activities are defined as any testing, adjustment,
tuning, and calibration activities recommended by the gas turbine
manufacturer to insure safe and reliable steady-state operation of the gas




turbines following replacement of the combustor components, during
seasonal tuning events, or at other times when recommended by the turbine
manufacturer or necessary to maintain low emissions performance. This
includes, but is not limited to, adjusting the amount of fuel distributed
between the combustion turbine’s staged fuel systems to simultaneously
minimize NOx and CO production while minimizing combustor dynamics
and ensuring combustor stability.

Verification: Ne-verificationnecessary- A summary of significant operation and
maintenance events and monitoring records required shall be included in the quarterly
operation report (AQ-SC8).

AQ-28 The emission control systems shall be in operation and emissions shall be
minimized insofar as technologically feasible during startup, arg-shutdown
and combustor tuning periods. [District Rule 4703, 5.3.2]

Verification: The project owner shall submit to the District and CPM the startup, and
shutdown and combustor tuning event duration data demonstrating compliance with
this condition as part of the quarterly operation report (AQ-SCS8).

AQ-29 Except during startup, ard shutdown_and combustor tuning periods,
emissions from the gas turbine system shall not exceed any of the following
limits: NOx (as NOg) - 15.54 Ib/hr and 2.0 ppmvd @ 15% O,; CO - 9.46
Ib/hr and 2.0 ppmvd @ 15% 02; VOC (as methane) 3.79 Ib/hr and 1.4 ppmvd
@ 15% 02; PM10 - 9.0 Ib/hr; or SOx (as SO,) - 6.10 Ib/hr. NOx (as NO,)
emission limits are based on 1-hour rolling average period. All other
emission limits are based on 3-hour rolling average period. [District Rules
2201, 4001 and 4703]

Verification: A summary of significant operation and maintenance events and
monitoring records required shall be included in the quarterly operation report
(AQ-SC8).

AQ-32 Emissions from the gas turbine system, on days when a-startup, andfer
shutdown and/or combustor tuning activities occurs, shall not exceed the
following limits: NOx (as NO,) - 879.7 Ib/day; CO - 5,570.3 Ib/day; VOC -
164.2 Ib/day; PM10 - 216.0 Ib/day; SOx (as SO,) - 146.4 Ib/day, or NHj3 -
690.3 Ib/day. Daily emissions shall be compiled for a twenty-four hour
period starting and ending at twelve-midnight. [District Rule 2201]

Verification: A summary of significant operation and maintenance events and
monitoring records required shall be included in the quarterly operation report
(AQ-SC8).

AQ-33 Emissions from the gas turbine system, on days when a startup, and/er
shutdown and/or combustor tuning activities does not occur, shall not exceed

-10-



the following: NOx (as NO,) - 373.0 Ib/day; CO - 227.0 Ib/day; VOC - 91.0
Ib/day; PMyo - 216.0 Ib/day; SOx (as SO,) - 146.4 Ib/day, or NH3 - 690.3
Ib/day. Daily emissions shall be compiled for a twenty-four hour period
starting and ending at twelve-midnight. [District Rule 2201]

Verification: A summary of significant operation and maintenance events and

monitoring records required shall be included in the quarterly operation report
(AQ-SCS8).

HH
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5. POTENTIAL EFFECTS ON THE PUBLIC AND PROPERTY
OWNERS

The proposed change described in this amendment will have no effect on the public and

property owners beyond what was originally approved by the CEC.” Therefore, impacts
on the public and property owners are expected to be the same as those analyzed during

the license proceeding for the Project.

HiH
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6. LIST OF PROPERTY OWNERS

As required by the CEC Siting Regulations 81769(a)(1)(H), a list of property owners
potentially affected by the proposed modification is provided. A list of property owners
within 1,000 feet of the project boundary is included as Appendix B. Fewer properties
are potentially affected by the project than the owners listed in the AFC because the
proposed project change does not affect the gas line.

HiH
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Appendix A

Application for Modification to the Authority to Construct







































Appendix B

Property Owners Within 1,000 Feet of LEC Property Boundary



O~NO OIS WN P

©

PARCEL OWNERFIRST OWNERLAST MAILNUMBER MAILSTREET MAILCITY MAILSTATE MAILZIP
055130 16 City of Lodi 221 W Pine St Lodi CA 95240
055 120 03 Van Ruiten Ranch Ltd 12001 N Thornton Rd Lodi CA 95242
055 120 08 Van Ruiten Ranch Ltd 11889 N Thornton Rd Lodi CA 95242
055 120 11 City of Lodi 221 W Pine St Lodi CA 95240
055 130 04 City of Lodi 221 W Pine St Lodi CA 95240
055 130 07 Hamm Family Trust 13438 N Thornton Rd Lodi CA 95242
055 130 13 City of Lodi 221 W Pine St Lodi CA 95240
055 150 09 California State Of 12045 N Thornton Rd Lodi CA 95242
055 150 14 City of Lodi 221 W Pine St Lodi CA 95240
055 150 15 City of Lodi 221 W Pine St Lodi CA 95240
055 150 17 City of Lodi 221 W Pine St Lodi CA 95240
055 150 29 City of Lodi 221 W Pine St Lodi CA 95240








